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. To establish political measures which aim to harmonise economic development and greenhouse

gas emission reduction has become more important and pressing countermeasures since the
COP 3 held in Kyoto, Japan in 1997. The twice oil shocks, occurred in 1970s, have enhanced
energy rationalisation in Japanese economy, especially industrial sector and at present, Japan is
one of the most energy efficient economy. As many studies point out, costs to mitigate
greenhouse effect gas in Japan is most expensive in the world and to reduce greenhouse gas
would affect serious negative impact on Japanese economy. From this background, more cost
effective measures to mitigate greenhouse gas should be introduced instead of traditional
command and control measures.

. In this paper, we take carbon tax as one of major fiscal measures to mitigate greenhouse effect

gas and evaluate the impacts of carbon tax introduction from economic and environmental point
of view. In addition, we examine the impact if all Annex countries ratify the Kyoto protocol.
To evaluate above impacts, we employ GTAP-E model, Purdue University, the US and
University of New South Wales, Australia, Australia have developed.

. According to the results of above simulations, the introduction of carbon tax in Japanese

economy affects serious impacts on the economy, especially energy intensive industry and
enhances the shift of energy intensive industry from Japan to China and former Soviet Union.
As the results, world CO, emissions is reduced by only half of what is achieved by Japan.

. There is only little difference between with and without carbon tax revenue recycle to the

reduction of NICs shared by companies. However excess tax revenue recycle to energy
intensive industry to avoid the outflow of energy intensive industry from Japan increase burden
of other sectors and result in the loss of over all economic welfare.

. Ratification of the Kyoto protocol by all Annex countries decreases the leakage rate of CO,.
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A, r) r i
Sector Description
COL Coal
OIL Crude oil
GAS Gas
P C Petroleum, coal products
ELY Electricity
LS Ferrous metals
CRP Chemical, rubber, plastic products
OMN Metals nec, Mineral products nec, Paper products and publishing, Other
manufacturing, Trade and transport
AGR Agriculture, forestry and fish
SER Commercial/public services/Dwellings
10
Region Description
USA United States of America
CHN China
FSU Former Soviet Union
JPN Japan
IND India
EU European Union
NEX Net Energy Exporters
NEM Net Energy Importers

E U :Germany, The United Kingdom, Denmark, Sweden, Finland, Rest of European Union

NEX : Australia, Indonesia, Malaysia, Viet Nam, Mexico, Venezuela, Colombia, Rest of Andean
Pact, Argentina, Rest of South America, European Free Trade Area, Rest of Middle East,
Rest of North Africa, South African Customs Union, Rest of Southern Africa, Rest of
Sub Saharan Africa, Rest of World

NEM : New Zealand, Canada, Philippines, Singapore, Thailand, Korea, Hong Kong, Taiwan, Sri
Lanka, Rest of South Asia, Central America and Caribbean, Brazil, Chile, Uruguay,
Central European Associates, Turkey, Morocco
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1127 - 1.43
1995 1990
11.02US  /CO2-tonne
13 GDP 0.07
NEX 0.04
1995
1990 EU 0.01
EU 0.3
1995 13.1 15
127 EU 6.8 15
GAS 5.29
1995 1990 PC 2.86
EU
IS
14
(1995)
ALLOC UINC TOT CGDS Total GDP

1 JPN -4406.04 ~2.649 1113.918 -66.062 -3360.83 -0.07%

2 CHN -13.929 -0.023 -56.891 12212 -83.055 -0.01%

3 IND 24202 2 21.758 1334 49.293 0.01%

4USA 71.572 1387 9.367 36.611 118.937 0.00%

SEU 1885.932 64.316 303.886 -1.915 2252218 0.03%

6 FSU 2.968 -0.365 -71.039 -1.238 -69.674 -0.01%

7 NEX -44.491 -12.461 -1415.51 8.266 -1464.2 -0.04%

8 NEM 89.034 229 93.415 35.267 220.006 0.01%

Total -2390.75 54.493 -1.099 0.049 -2337.31 ~0.01%

ALLOC: Allocative efficiency effect, UINC: Marginal utility of income, TOT: Terms of trade, CGDS: Capital goods effect
Karen M. Huff, Thomas W/ Hertel, Decomposing Welfare Change, GTAP Technical Paper No.5
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OMN LS CRP
EU
19
@
21,113 21,034
Xy (=x,) 0.48
18
CHN IND USA E U FSU NEX NEM
COL -28.691 -30.131 -29.384 -29.421 -27.839 -21.694 -28.902
OIL -3.625 -2.693 -3.814 -2.789 -2.819 -2.513 -3.333
GAS -16.257 -16.257 -16.319 -16.357 -16.086 -15.002 -16.326
P C -12.341 -12.08 -12.29 -12.463 -12.636 -12.386 -12.414
ELY 4.96 4212 4311 4.037 5.103 4.849 4.472
LS 1.237 1.289 1.261 1.394 1.623 1.574 1.28
CRP 0.316 0.331 0.306 0.298 0.425 0.415 0.252
OMN 0.149 0.177 0.189 0.16 0.282 0.416 0.117
AGR -0.079 -0.162 -0.006 -0.04 -0.049 -0.004 -0.099
SER -0.106 -0.127 -0.087 -0.126 -0.028 0.09 -0.136
19
%Change
JPN -151.51 -13.30 1,139 988
CHN 15.07 0.51 2,978 2,993
IND 0.38 0.05 776 776
USA 13.31 0.26 5,119 5,133
EU 11.55 0.36 3,173 3,185
FSU 7.99 0.35 2,263 2,271
NEX 15.42 0.46 3,345 3,360
NEM 8.72 0.38 2,319 2,328
Total 21,113 21,034
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20 21
TOT
CGDS
ALLOC
22 22
800
ALLOC
20

1995

ALLOC UINC TOT CGDS Total

1JPN -4,406 -3 1,114 -66 -3,361

2 CHN -14 0 =57 -12 -83

3IND 24 2 22 1 49

4 USA 72 1 9 37 119

SEU 1,886 64 304 -2 2,252

6 FSU 3 0 =71 -1 =70

7 NEX -44 -12 -1,416 8 -1,464

8§ NEM 89 2 93 35 220

Total -2,391 54 -1 0 -2,337

21
1995
ALLOC UINC TOT CGDS Total

1 JPN -4,417 -3 296 753 -3,371

2 CHN -14 0 =571 501 -83

3IND 24 2 54 =31 49

4 USA 72 1 1,478 -1,432 119

SEU 1,887 64 7 295 2,254

6 FSU 3 0 -322 250 -70

7NEX -44 -12 -1,971 563 -1,465

8 NEM 89 2 1,028 -899 220

Total -2,400 55 -1 0 -2,346
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25
22
1995
ALLOC UINC TOT CGDS Total
1JPN -4,767 -3 708 -108 -4,170
2 CHN -20 0 -12 34 2
3 IND 28 2 34 1 65
4 USA 86 2 120 -48 159
SE U 1,869 65 272 44 2,250
6 FSU -4 -1 -116 26 -94
7 NEX -12 -12 1,436 61 -1,399
8 NEM 112 5 429 -11 535
Total -2,709 59 -1 0 2,651
23
JPN CHN | IND | USA | EU FSU | NEX | NEM
1S -0.49 0.18 0.1 0.06 0.09 0.44 0.28 0.26
CRP -0.32 0.06 0.05 0.03 0.04 0.08 0.09 0.04
OMN -0.16 0.03 0.03 0.01 0.02 0.03 0.08 0.01
AGR -0.15 0 0.01 0.02 0.01 0.02 0.03 0
SER -0.04 0 0.01 0 0.01 0 -0.01 0
IS 024 | -022 | -0.14 | -0.1 -0.09 | -0.15 | -0.08 | -032
CRP 069 | -0.16 | -0.1 -0.14 | -0.15 | -005 | -0.12 | -0.22
OMN -0.29 0.08 0.04 0.03 0.04 0.07 0.11 0.05
AGR -0.27 0.02 0.01 0.03 0.03 0.05 0.04 0.01
SER -0.1 0 0.01 0 0.01 0 -0.01 0.01
24
0.478
0.479
0.453
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26
26
EU
@
JPN, USA, E_ U
25
1995
ALLOC UINC TOT CGDS Total
1 JPN -4.441 -3 1,305 -107 -3,246
2 CHN -6 0 -59 -33 -98
3 IND 37 3 26 2 69
4 USA 164 2 -108 84 143
SEU -4,069 -109 1,089 -14 -3,103
6 FSU -18 -202 4 =217
7 NEX -90 -20 -2,175 -10 -2,294
8 NEM 151 4 120 74 348
Total -8,272 -124 -2 0 -8,398
26
JPN CHN IND USA E U FSU NEX NEM
LS -0.49 0.18 0.1 0.06 0.09 0.44 0.28 0.26
CRP -0.32 0.06 0.05 0.03 0.04 0.08 0.09 0.04
OMN -0.16 0.03 0.03 0.01 0.02 0.03 0.08 0.01
AGR -0.15 0 0.01 0.02 0.01 0.02 0.03 0
SER -0.04 0 0.01 0 0.01 0 -0.01 0
LS -0.48 0.24 0.25 0.17 -0.47 1.26 0.57 0.52
CRP -0.31 0.13 0.12 0.12 -0.27 0.38 0.21 0.13
OMN -0.17 0.04 0.04 0.03 -0.08 0.12 0.1 0.02
AGR -0.16 0.01 0.01 0.05 -0.08 0.07 0.04 0
SER -0.04 0 0.01 0 -0.01 -0.01 -0.02 0
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